Phosphatidylinositol 3-kinase is involved in alpha2(I) collagen gene expression in normal and scleroderma fibroblasts.
TGF-beta is implicated in the pathogenesis of fibrotic disorders. It has been shown that Smad3 promotes the human alpha2(I) collagen (COL1A2) gene expression by TGF-beta1 in human dermal fibroblasts. Here, we investigated the role of phosphatidylinositol 3-kinase (PI3K) in the COL1A2 gene expression in normal and scleroderma fibroblasts. In normal fibroblasts, the PI3K inhibitor, LY294002, significantly decreased the basal and the TGF-beta1-induced increased stability of COL1A2 mRNA. The TGF-beta1-induced COL1A2 promoter activity, but not the basal activity, was significantly attenuated by LY294002 or the dominant negative mutant of p85 subunit of PI3K, while the constitutive active mutant of p110 subunit of PI3K did not affect the basal or the TGF-beta1-induced COL1A2 promoter activity. LY294002 significantly decreased the phosphorylation of Smad3 induced by TGF-beta1. Furthermore, the transient overexpression of 2xFYVE, which induces the mislocalization of FYVE domain proteins, decreased the TGF-beta1-induced Smad3 phosphorylation to a similar extent to LY294002. In scleroderma fibroblasts, the blockade of PI3K significantly decreased the mRNA stability and the promoter activity of the COL1A2 gene. Furthermore, LY294002 and the transient overexpression of 2xFYVE completely diminished the constitutive phosphorylation of Smad3. These results indicate that 1) the basal activity of PI3K is necessary for the COL1A2 mRNA stabilization in normal and scleroderma fibroblasts, 2) there is an unidentified FYVE domain protein specifically interacting with Smad3, and 3) the basal activity of PI3K and the FYVE domain protein are indispensable for the efficient TGF-beta/Smad3 signaling in normal fibroblasts and for the establishment of the constitutive activation of TGF-beta/Smad3 signaling in scleroderma fibroblasts.